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Solar and net radiation received at Palmer, Alaska (61° 36’ N. lat., 149° 06’ W. long.) 
have been observed for more than ten years. On a yearly basis, the daily average 
incoming global short wave radiation has been 219.1 langleys, and net radiation has 
been 70.0 langleys. 


From May 3 thru August 1, net radiation averages 221.2 langleys. This is 2.571 
kilowatt hours per square meter, or 815.2 Btu per square foot (English units). 


From November 1 thru January 30, net radiation is negative, showing an energy loss of 
54.2 langleys per day. This is equivalent to 0.630 kilowatt hours per square meter or 
199.8 Btu per square foot. 
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SOLAR AND NET RADIATION AT PALMER, ALASKA 


Solar radiation which falls upon the surface 
of the earth exerts a powerful influence 
upon many physical and biological proces- 
ses. It provides the energy both for photo- 
synthesis and atmospheric circulation. 
Crabb (1952) states, in discussing hydrologic 
relationships, that the amount and intensity 
of radiant solar energy is known to have a 
marked effect on losses of soil moisture by 
evaporation. This radiation 1s also related to 
evapotranspiration (Mielke and Peck, 1967), 
and to soil temperatures (McWhorter and 
Brooks, 1965). 


The annual peak of solar radiation generally 
occurs about one month before the peak of 
air temperatures (Peck, et al., 1968). The 
distribution and variation of solar energy at 
different times of the year are important in 
all areas of the world, but are particularly 
important in high latitudes where energy is 
in short supply. 


Solar radiation is highly concentrated in the 
visible and short infra-red wave lengths. Its 
measurement gives an incomplete picture of 
the total energy flux. Net radiation, the 
difference between the incoming and out- 
going components of radiant energy, has 
become recognized as an important meteor- 
ological parameter. Net radiation will be 
positive (incoming component greater than 
the outgoing component) on a sunny day 
and negative (outgoing component greater 
than the incoming component) on a clear 
night. For a 24-hour period it is usually 
positive in the warm season, and in areas of 
high latitudes is negative during the cold 
season. At Palmer, Alaska, both solar and net 
radiation have been measured over a period 
of eleven years. 


Instrumentation and Data Handling 


The incident solar radiation on a horizontal 
surface was first measured at Palmer with a 
10-junction Eppley pyranometer starting 
June 13, 1960. On February 19,1962 anew 
but similar instrument was installed; this was 
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replaced on April 25, 1962 with a more 
sensitive Eppley unit. On November 23, 
1966, a 50-Junction Eppley was obtained 
and since that date it has been used for 
winter conditions and the 10-Junction unit 
for warm season measurements. 


The original net radiation instrument, a 
Beckman and Whitley radiometer, was in- 
stalled June 13, 1960. Data from a Funk net 
radiometer installed October 19, 1964, were 
used for the remaining record. On December 
9, 1969, a new sensor was installed on the 
Funk radiometer. The plastic domes on the 
radiometer have been replaced as necessary. 


Originally the data were recorded on strip 
charts and the daily totals obtained by hand 
integration. On October 19, 1965, auto- 
matic integrators were installed. The data are 
still recorded on strip charts as a back-up 
source in case of integrator malfunction and 
to provide a record of the daily pattern of 
radiation. 


Results and Discussion 


The average daily solar and net radiation in 
langleys per day for each week of record, and 
the weekly average for the eleven year 
period, are presented in Tables 1 and Z Data 
were summarized by climatological weeks. 
The data for the interval February 21-28 or 
29, were all included in the last week of the 
climatological year. 


Dale (1956) reported that the June and July, 
1954 records of the Matanuska Experiment 
Station showed solar radiation roughly 
comparable to stations in the northwestern 
and northeastern United States. This was an 
exceptionally high radiation period. The 
11-year record summarized here shows that 
individual days can reach quite high radia- 
tion levels, but that on the average, solar 
radiation is lower here than for stations in 


any of the 49 more southern states. 


Data summarized by Lof et al., (1966) 
indicates that the 2-year record of Goose 
Bay, Labrador is the closest to that of Palmer 
of all the stations in the U.S. and Canada 
having available records. Seattle records for 
solar radiation during May and June are only 
slightly higher than those at Palmer but for 
July and August their records exceed those 
of Palmer three out of four years. 


A similar relationship exists between Palmer, 
Alaska and Caribou, Maine. The cloudiness 
that usually occurs during July-August at 
Palmer results in a reduction of radiation for 
this period. 


Net radiation reaches an average maximum 
of about 250 langleys per day in mid-June. 
Positive values are usually obtained from 
March 15 to October 12 and negative values 
for the rest of the year. The daily mean 
values for each week appear in Table 2. 


Figure 1 shows graphically the average 
amount of incoming short wave energy 
(insolation) and the extent and direction of 
the net radiation. The large range of diurnal 
variability in incoming short wave energy is 
illustrated by the intervals between the 
probability curves at the 10 percent and 
25 percent ‘‘chance” of receiving greater or 
lesser amounts shown on Figure 1. Solar 
energy received on a horizontal surface at 
various locations in the United States is 
shown on Table 3. Palmer and Fairbanks, 
Alaska receive the lowest amounts of insola- 
tion of any locations shown in the tables 
during the months of October, November, 
December, January, and February, due 
primarily to the positions of high latitude. 


Energy from the sun is continuous in supply 
and free except for the cost of interception 
and utilization. Planning for its use requires 
an estimate of the variability and minimum 
levels of anticipated energy flux. These data 
provide such information for a period of 
eleven years at Palmer, Alaska. 
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